Recent studies of youth aggression have emphasized the role of network-based peer influence processes. Other scholars have suggested that aggression is often motivated by status concerns. We integrate these two veins of research by considering the effects of peer status motivations on subsequent adolescent aggression, net of their own status motivations, prior aggression, and peer behavior. We also explore different levels at which peer effects may occur, considering the effects of reciprocated and unreciprocated friendships as well as larger, meso-level peer groups. We anticipate that peer group effects are magnified by both size and boundedness as measured by Freeman's (1972) segregation index. We find that, net of the adolescent's aggression at time 1, both the aggressive behaviors and the status valuations of friends independently increase the likelihood of aggression at time 2, 6 months later. The aggressive behavior of friends who do not reciprocate the adolescent's friendship nomination has particular impact. The average status valuation of peer groups increases their members' likelihood of aggression, even after controlling for their own attitudes about status, their friends' attitudes, and their friends' aggressive behavior. This effect is magnified in large groups and groups with high Freeman segregation scores.
Introduction
The high correlation between the behaviors of people and their friends is among the most robust findings in social science. Researchers have used social network methods to parse peer influence from selection effects, and most seem to agree that, for most behaviors, there exists at least some degree of influence (Ennett and Bauman, 1994; Wills and Cleary, 1999; Christakis and Fowler, 2007; Steglich et al., 2007; Mercken et al., 2010) . This consensus is supported not only by longitudinal social network studies but experimental and quasi-experimental research as well (Zimmerman, 2003; Falk and Ichino, 2006; Campbell et al., 2008; Cook et al., 2008) , and includes a wide range of prosocial (e.g., Hanushek et al., 2003) and risk (e.g., Haynie, 2001) behaviors.
While the bulk of the literature on aggression focuses on psychological problems and difficulties in the home (Roland, 2002; Rigby and Cox, 1996; O'Moore and Hillery, 1991; Austin and Joseph, 1996; O'Moore and Kirkham, 2001; Watson et al., 2004; Smith and Myron-Wilson, 1998; Schwartz et al., 1997) , increased use of social network methods has helped establish the role of peer influence. Mouttapa et al. (2004) found that sixth graders who had aggressive friends were significantly more likely to be aggressive, although the cross-sectional design precluded separating influence from selection effects. Espelage et al. (2003) found high levels of within-group similarity on different subtypes of aggression with peer group aggression predicting individual aggression even after controlling for individual baseline levels. Other studies have reinforced the role of peers in a very direct sense, finding that bullying and related forms of aggression are often perpetrated simultaneously by multiple adolescents (Craig and Pepler, 1997; Salmivalli et al., 1996) , and that friends frequently target the same victims (Card and Hodges, 2006) .
A second development in research on aggression, also associated with the social network approach, is the recent shift toward viewing aggression as instrumental for status attainment rather than a manifestation of poor mental health. Aggressive youth have been found to be no less socially competent or more depressed than bystanders (Olweus, 1993) , and other researchers have suggested that aggression may also be strategic, purposeful behavior employed by "normal" adolescents to gain status (Pelligrini and Long, 2002; Veenstra et al., 2007; Hawley et al., 2007; Rodkin and Berger, 2008; Kreager, 2007a,b) . A recent study found that bullies were strongly motivated by status, and further, that bullying increased prestige (Sijtsema et al., 2009 ). R. Faris, S. Ennett / Social Networks xxx (2010) xxx-xxx In this paper, we integrate both strains of research on aggression, examining the interplay of status motivations and the influences of immediate friends as well larger friendship groups. Specifically, we address four questions: (1) are peer influence effects restricted to behavioral modeling, or do peers' attitudes about status also affect aggression? (2) Do some friends have more influence than others, specifically, unreciprocated versus reciprocated friends? (3) Is influence restricted to immediate friends, or can it be observed in larger friendship groups? (4) Do the properties of those friendship groups magnify their influence, specifically, group size and permeability as measured by Freeman (1972) segregation index? In addressing all these questions, we control for prior aggression to adjust for selection processes. In the following sections, we provide the background for these research questions and present our hypotheses.
Literature review
Bullying and related forms of aggression -we prefer the term aggression, as the term "bully" may connote physical or other overt forms of aggression to the exclusion of more subtle forms -is a serious social problem, affecting millions of American adolescents annually (Nansel et al., 2001) . Victims are significantly more likely than others to experience suicidal ideation (Rigby and Slee, 1999; Kaltiala-Heino et al., 1999) , social isolation (Nansel et al., 2001; Hay et al., 2003; Hodges and Perry, 1999) , mental health problems (Olweus, 1993; Callagan and Joseph, 1995; O'Moore and Kirkham, 2001) , physical health problems (Ghandour et al., 2003) , and diminished academic performance (Eisenberg et al., 2003) . The harm associated with aggression is not limited to victims; research suggests that aggressive youth often experience similar negative consequences to those of their victims (Olweus, 1993; Nansel et al., 2004; Swearer et al., 2001) . Because much of the research on aggression is cross-sectional, however, many of the same psychological troubles that are considered to be outcomes of aggressive behavior by some researchers are considered to be causes by others. The result has been an overemphasis on maladjustment, to the detriment of other explanations.
We join others (e.g., Rodkin and Berger, 2008; Pelligrini and Long, 2002) in arguing that aggression can be instrumental for social goals, particularly that of social status. While theories of status hierarchies often implicitly assume that status is desired strongly and uniformly among actors (e.g., Gould, 2002) , there is considerable variation in status motivation and actors who desire it more strongly are also more aggressive (Sijtsema et al., 2009) . Formally, we test the following hypothesis:
H1. Individual status motivation at time 1 increases the likelihood of aggression at time 2, net of aggression at time 1. However, our primary concern is not the effect individuals' attitudes have on their own behavior, but the effect their peers' attitudes have on their behavior, net of their own attitudes. We argue that adolescents with status-oriented friends are likely to be aggressive even if they cares little about their own status. This can occur through pluralistic ignorance (Katz and Allport, 1931) , whereby individuals overestimate, and subsequently conform to, attitudes and behavioral norms of groups to which they belong. Absent such misperceptions of peer values, the desire to remain in good standing may lead adolescents to engage in behaviors they would not otherwise. We also anticipate that peer attitudes may influence behavior net of peer behavior. That is, aggression is more likely to emerge among youth with status-oriented peers, even if they have not yet been aggressive. Thus, we build on the research finding evidence for direct behavioral influences on aggression (Mouttapa et al., 2004; Espelage et al., 2003) and test the following hypotheses.
H2.
The average aggression level of an adolescent's friends at time 1 will be positively associated with the adolescent's aggression at time 2, net of the adolescent's aggression at time 1.
H3.
The average value an adolescent's friends place on status at time 1 will be positively associated with the adolescent's aggression at time 2, net of the adolescent's aggression at time 1.
Reciprocity
Researchers who study adolescents' friendship networks typically restrict friendship nominations to a small number of "close" friends. However, not all "close friends" are equally close, and asymmetries exist even within networks defined by close friendships. In the widely used Add Health study, students nominated their five closest male friends and their five closest female friends, yet even for the very "best" friends of the same gender, best-friend reciprocity is less than 50% (Strauss and Pollack, 2003) and the average adolescent has an overall reciprocity rate of only 37% (Ueno, 2005) . Other studies have found that between one-fifth and one-third of adolescents have no reciprocated friendship nominations and that the majority of friendship nominations are unreciprocated (Parker and Asher, 1993; Vitaro et al., 2000; Cascairo et al., 1999) .
Reciprocal friendships are characterized by greater emotional closeness (Newcomb and Bagwell, 1995) , which may imply both greater capacity and opportunity for influence. Indeed, a longitudinal study of obesity found that mutual friends had the strongest influence on the target individual, while people whom the target nominated as a friend had weaker, but still significant influence; people who nominated the target as a friend but did not receive a nomination in return, had no significant effect (Christakis and Fowler, 2007) . A longitudinal network analysis of adolescent smoking also found that mutual friendships had greater influence than unreciprocated ones (Mercken et al., 2010) . The reasons mutual friends have more influence on behaviors like substance use, obesity, and sexual activity often cannot be explained, however, by greater emotional closeness, interaction frequency, relationship duration, or geographic proximity (Bauman et al., 2007; Christakis and Fowler, 2007; Jaccard et al., 2005) , leaving open the question of the mechanisms involved.
Unreciprocated friendships indicate, at the very least, an imbalance in the demand for the relationship, which might grant the receiver greater influence over the sender than the sender has over the receiver. Sociologists have treated unreciprocated relationship claims as prima facie evidence of lower status (Gould, 2002; Bearman, 1993) and other studies found they are associated with obesity, lower academic performance, reduced self-esteem, low status, and lower physical attractiveness (Strauss and Pollack, 2003; Cauce, 1986; Clark and Ayers, 1988) . This suggests that, if aggression is status-oriented behavior, then we might expect friends who do not reciprocate the nomination to have more influence over an adolescent's behavior than those who do. To our knowledge, the only other study to examine the relationship found that aggression was most stable among aggressive children who had unreciprocated friendships with aggressive peers (Adams et al., 2005) , suggesting greater influence on the part of these peers. We therefore test the following hypotheses:
H4. The aggressive behavior of unreciprocated friends at time 1 will increase an adolescent's aggression at time 2, net of the behaviors of mutual friends and the adolescent's aggression at time 1.
H5.
The average status valuation of unreciprocated friends at time 1 will increase an adolescent's aggression at time 2, net of the attitudes of mutual friends and the adolescent's aggression at time 1.
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Social position
Social position is typically thought of in three general categories: members of dense friendship groups, bridges (or liaisons) who have friends in multiple groups but are not themselves group members, and those who are either hangers-on or isolated. Friendship groups are defined such that all group members send the majority of their friendship ties to other group members, and the group cannot be disconnected by the removal of any single friendship (Moody, 2001) . Friendship groups are typically larger than an adolescent's immediate set of friends, though this may be due to nomination limits.
There are multiple approaches to finding groups within a network, but they seem to have similar results in small to mediumsized networks (Moody, 2001) . Studies of adolescents have found that the majority of students are members of friendship groups, with fewer bridges, and still fewer isolates (Ennett and Bauman, 1994; Espelage et al., 2003) . Social position may have direct effects on adolescent behavior (e.g., Ennett and Bauman, 1994) , but adolescents are also more influenced by their friends' behavior when their friends are friends with each other, a defining characteristic of a friendship group (Haynie, 2001) . A core proposition of network research on groups -but not one that is often tested -is that friendship groups are meaningful features of the network landscape, embodying meso-level sources of influence. We evaluate this proposition by testing the following hypotheses:
H6. The average aggression of an adolescent's friendship group at time 1 will increase aggression at time 2, net of the aggression of close friends and the adolescent's aggression at time 1.
H7.
The average status valuation of an adolescent's friendship group at time 1 will increase aggression at time 2, net of the status valuation of close friends and the adolescent's aggression at time 1.
We also anticipate that the effect of group-level factors may vary based on fundamental characteristics of groups. While some research has found that characteristics of network-derived groups influence their members regardless of the group's stability (Ryan, 2009 ) to our knowledge no study has considered whether size moderates the effect. Because larger friendship groups are more prominent in the school, we anticipate a positive interaction between group size and group attitudes and behaviors.
We also calculate the Freeman (1972) segregation index for each group, which measures the percent reduction in ties across group boundaries compared to a random graph. For example, a group with a segregation index of 0.80 would have 80% fewer ties to outsiders than we would expect based on a random graph. While the segregation indices for groups are high by definition, groups nonetheless vary in the permeability of their boundaries. We also anticipate that inward-oriented, impermeable groups will have stronger influences on their members, and thus test the following hypotheses:
H8. The effect of time 1 friendship group behaviors and status valuation on each member's aggression at time 2 will be stronger for those in larger groups, net of the member's aggression at time 1.
H9. The effect of time 1 friendship group behavior and status valuation on each member's aggression at time 2 will be stronger for those in groups with higher segregation scores, net of the member's aggression at time 1.
Data and methods
Data for these analyses come from The Context of Adolescent Substance Use study (hereafter, Context), a longitudinal in-school survey of middle and high school students in three counties in North Carolina. Context focused on factors related to developmental trajectories of substance use and aggression across four contexts, the family, peer network, school, and neighborhood. The three participating counties are predominantly rural, with higher proportions of African-Americans and lower median incomes than national averages. Initially, all public school students in grades 6, 7, and 8 for each county were eligible, and eligibility was extended to new students at each wave. Ultimately, the total eligible study population was 8201, of which 7173 (88%), participated in at least one wave. The in-school survey began in the spring of 2002 with wave 1 and was administered every 6 months through wave 6, which was collected in the fall of 2005. After wave 6, the study concluded with a final survey one year later, such that the oldest cohort was followed through 12th grade. The response rate was maintained at or above 75% for each of the seven waves. Data for the current study are from wave 4 (hereafter, "time 1,") and 5 (hereafter, "time 2") because questions about aggression were added to the survey beginning at wave 4. These time points correspond to the fall and spring of the 2004-2005 school year, when students were in the 8th, 9th, and 10th grades. Both middle (8th grade) and high schools (9th and 10th grades) were included. Using one school year avoids methodological problems associated with school and grade changes between school years. A total of 4956 students completed at least some questions on the time 1 questionnaire, and after listwise deletion of missing data, a final sample of 4516 students were included in the analysis. There were 16 schools in the analysis and 219 friendship groups.
Measures
To measure aggression and victimization, students were asked to nominate up to five schoolmates who "picked on or were mean to" them, and up to five peers whom they "picked on or were mean to." Respondents were instructed to disregard friendly or playful teasing, and other analyses (not shown) suggest victimization has serious negative consequences. The aggression and victimization networks (the network according to victims, and the network according to aggressors) were merged such that an aggressive tie from A to B was considered present if either A nominated B as a victim or B nominated A as an aggressor. This decision rule is based on both underreporting concerns and implications of the fixed number of nominations. With a restriction on the number of possible aggressors and victims a respondent can nominate (five each), the number 6 victim would not be nominated by the aggressor, but the aggressor might nonetheless be the primary aggressor for victim 6. 1 From the combined aggression networks, we calculated aggression outdegree, or the number of students toward whom the respondent was aggressive. Consistent with national prevalence estimates (Nansel et al., 2001) , the majority (65%) of students were not aggressive toward any of their classmates at time 2; among those who were aggressive, over half (56%) targeted only one victim and the vast majority (86%) targeted three or fewer (Table 1) . To simplify the hierarchical analysis, we collapse the outdegree measure into a binary variable, which was coded as "1" if the adolescent was aggressive toward any peers during the time period under consideration and zero otherwise. Results are robust to the specification of the dependent variable, and there are no substantive changes in final models when the outdegree measure is used. All time-varying independent variables were observed at time 1. We are interested not in change in aggression per se, and of the two-thirds of adolescents whose aggression status did not change between time points, it is substantively important to distinguish between those who were continually aggressive and those who were never aggressive. 2 Thus, rather than model change in the dependent variable, we instead include the binary indicator of aggression from time 1 in all models.
ARTICLE IN PRESS
Our analysis focuses on two independent variables, peer aggression and peer status valuation. The former is the average aggression outdegree for a given set of peers (which varies through the analysis), while the latter was similarly created using a question asking 2 The correlation between time 1 and time 2 aggression outdegree is 0.38 (p < 0.001), indicating substantial change between time points. However, most of this change is not due to binary changes in whether or not respondents were aggressive but to a net decrease in the number of victims per aggressor (overall average outdegree drops from 0.88 to 0.69; for those who were aggressive at time 1, it drops from 2.1 to 1.07, and for those who were aggressive at both time points, it drops from 2.4 to 2.2). respondents how important or unimportant "being popular" was to them. There were four response categories ranging from "very important" (coded 3) to "not at all important" (coded 0). The distribution of responses (not shown) is nearly uniform, with each of the four response categories receiving between 23 and 26% of the selections, and the mean for all students was 1.58.
Friendship networks were created using a question asking respondents to name up to five of their closest friends, starting with their very best friend. Rather than limit friendship nominations to the classroom, as appropriate for middle and high school students, students were given rosters including all students in the school who were also in the eligible study grades. We start with the average aggression and status valuation of all friends, then create averages for different categories of friends: "in-friends," classmates who nominated the respondent as a friend, but who did not receive a nomination in return; "out-friends," classmates the respondent nominated as a friend, but who did not reciprocate the nomination; and mutual friends. On average, respondents have 2.0 in-friends, 2.9 out-friends, and 1.1 mutual friends. Some respondents do not have any friends in one or more categories. In those cases we code the value as zero, but include a control variable for the existence of each friend category to avoid distorting the results.
Network position was calculated using the "CROWDS" macro developed for SAS IML by Moody (2001) and similar to the algorithms used in NEGOPY (Richards, 1995) . The program finds isolates, bridges, and friendship groups, in which the majority of members' links are to other group members. Friendship groups vary widely in size, ranging from 4 to 65, though the majority of group members are in groups of less than 20. We include the average aggression outdegree and average status valuation for the friendship group, but because some groups are quite small and thus their average scores are potentially sensitive to each individual member, we calculate these as average values of all group members excluding the respondent. However, results do not change substantively when the respondent is included. For isolates and bridge nodes, who by definition are not members of friendship groups, we substitute the averages for all other schoolmates in each category (i.e., for all other isolates and all other bridge nodes) for the friendship group variable, and we include control variables for bridges and isolates. Lastly, we also include the school averages for aggression outdegree and status valuation.
Control variables included in all models are gender (female as the reference), race/ethnicity (African-American, Latino, and other minority, with white as the reference), grade in school (9th, 10th, with 8th grade as the reference category), single parent home, and a variable indicating low parental educational attainment (1 if no parent attended college, 0 otherwise). In models with averages for specific categories of friends we control for whether the respondent has any friends in that category, and we also control for their position as a bridge or an isolate in models with group averages. Because we use a binary dependent variable and our data may be clustered at the group and school level, we estimate a multi-level logistic regression with random intercepts at the group and school levels.
Results
First, we estimate an unconditional random effects logistic model of aggression (not shown). The estimate of random variance at the school level was 0.08 (standard error: 0.04; 95% CI: 0.03-0.23) and the variance at the friendship group level was estimated to be 0.12 (standard error: 0.04; 95% CI: 0.06-0.25). Finding significant variation at both levels, we maintain this model specification in conditional models (Table 2) . Model 1 tests our first two hypotheses, and finds that both the aggressive behavior and the status Please cite this article in press as: Faris, R., Ennett, S., Adolescent aggression: The role of peer group status motives, peer aggression, and group characteristics. Soc. Netw. (2010) valuation of friends increase an adolescent's likelihood of aggression 6 months later. One-unit increases in an adolescent's friends' aggression and status valuation increase his/her likelihood of being aggressive by 20% and 10%, respectively. In models 2 through 4, we consider the influence of friends separately by reciprocity. Classmates who nominate the adolescent as a friend, but do not receive a nomination in return ("in-friends"), appear to have no significant influence on the subsequent behavior of the focal adolescent R. Faris, S. Ennett / Social Networks xxx (2010) xxx-xxx 7 (model 2). However, classmates who do not reciprocate the focal adolescent's nomination ("out-friends") do appear to influence the adolescent: a one-unit increase in the aggressive behavior of outfriends increases the focal adolescent's likelihood of aggression by 26% (model 3). We find significant but smaller effects for mutual friends (model 4), but the combined model (model 5) finds that only the status valuation of mutual friends influences the focal adolescent's likelihood of aggression, while the effect of unreciprocated friends' aggression remains. Next we test the effects of friendship group and school-level status valuation and aggression (model 6). While school-level status valuation and aggression do not affect subsequent adolescent aggression, mean group status valuation is positively related to subsequent aggression. A one-unit increase in the friendship group's average valuation of status increases the likelihood of aggression by one-third. We also find that group attitudes about status have an effect on adolescent aggression even when individual attitudes are controlled (model 7).
Finally, we test our hypotheses about fundamental friendship group characteristics -size and segregation -as moderators of the effect of group values on aggression (Table 3) . Bridges and isolates are dropped for this analysis because group properties are not meaningful for these adolescents. Also, for parsimony, categories of in-friends, out-friends, and mutual friendships are collapsed. In order to facilitate interpretation of coefficients, we center all variables that are implicated in the interaction terms.
We first re-estimate our baseline model (model 1), which is similar to the final model in Table 2 except for the changes listed above. We continue to find a significant effect of friendship group status valuation (and individual status valuation also becomes statistically significant). We then introduce the main effects of group size and segregation (model 2). The former has no direct effect on aggression, but the more segregated a group is, the less likely its members are to be aggressive: a one point increase in Freeman's segregation measure is associated with a 6% decrease in the likelihood of aggression.
Finally, we add the group size*status valuation and group segregation*status valuation interaction terms (model 3). Because the average group aggression level has no significant effect on the likelihood of aggression, we do not test those interactions. We find significant effects for both interaction terms and the main effect of group size becomes statistically significant and negative. We plot the predicted probabilities for the means of each variable and variation of one standard deviation in both directions (Fig. 1) . For friendship groups of average size and segregation, increases in the mean status valuation of the group increase the likelihood of aggression on the part of its members. This effect is heightened as group size and/or segregation increases, but is actually reversed for small and medium-sized groups with low segregation values.
Discussion
The motivation for this paper was to examine the intersection of two disparate explanations for aggression, peer aggression and status motivation, and to explore the different levels and relationships in which they operate. We hypothesized that concerns over status motivate aggression, that peer attitudes about status, and not only peer aggression, would increase the likelihood of aggression, that influence is stronger in asymmetric relationships, and that friendship groups -and their size and segregation -affect behavior, net of the influences of close friends.
With two exceptions (hypotheses 5 and 6), these hypotheses, were confirmed. Adolescents who care more about popularity are more likely to become aggressive. The aggressive behavior of friends who do not reciprocate an adolescent's nominationarguably indicative of status differences -has a significant independent effect on that adolescent's subsequent aggressive behavior. Aggression is more likely when an adolescent's friendship group emphasizes social status, regardless of the group's level of aggression or the individual's own attitudes about status. This effect is stronger in larger, less permeable groups. We must note that the generalizability of these findings is limited by the study's North Carolina sample. The fixed number of friendship nominations may also have implications for the findings, and we hope future research considers other contexts and study designs.
Conclusion
Theoretical models have often implicitly treated aggression as a reaction to some provocation or problem, be it psychological maladjustment (Farrington and Baldry, 2010) , an insult (Gould, 2003) , an earlier act of aggression (Papachristos, 2009), or some source of frustration (Berkowitz, 1989) . While not explicitly reactive, the recent emphasis on peer influence processes within social networks (Mouttapa et al., 2004; Espelage et al., 2003; Kreager, 2007a,b) suggests aggression is a behavior that may be absorbed via modeling, through contact with aggressive peers. Even "proactive" aggression has been linked to problematic background factors like aggressive role models in the home (e.g., Dodge et al., 1997) . Each of these veins of research has received considerable empirical support, but they largely ignore the possibility that aggression is caused in part by the anticipation of its consequences.
We instead echo arguments that aggression may be both motivated by, and instrumental for, social climbing (Rodkin and Berger, 2008; Pelligrini and Long, 2002; Sijtsema et al., 2009 ). We extend this general argument by showing that adolescents need not share the status motivations of their peer group in order to have their behavior affected by them. To the extent that this argument is true, the expected outcome of aggression -higher social status -provides sufficient explanation for it, even when the aggressors do not personally hold those goals. Thus, in addition to searching for more antecedents, researchers might profit from focusing on why and how some types aggression are socially rewarded. The insight that status motivations -of self and others -can strongly influence aggression may extend to other behaviors in which peers are implicated.
